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Claims: 



A method of transporting data over a synchronous digital net 
said method comprising the steps of: 

generating in parallel a plurality of synchronous virtuaLcerffainers, each at a 
lower bit rate than a bit rate of said data, each s^id^irtual container having a 
payload section; 

associating said plurality of virtuafcontainers with each other by means of 
assigning association data d^solmng said association into said plurality of virtual 
containers; 

inputting satdlransported data into said payloads of said plurality of virtual 
containei^^nd 

jtputting said plurality of associated virtual containers onto a synchronous 
fital network. 

2. Thd method as claimed in claim 1, wherein said plurality of 
associated virtual containers are output onto said synchronous digital network 
substantially in parallel. 

3. The method as claimed in claim 1 , wherein said step of associating 
said plurality of virtual containers with each other comprises inserting said 
association data into a plurality of payloads of said plurality of virtual containers, 
said association data permitting recovery of the original association at a 
destination end. 

4. The method as claimed in claim 1, wherein said step of inputting 
said transported data\into said plurality of virtual containers comprises byte 
interleaving bytes of ayframe of said transported data between said plurality of 
payloads. 

5. The methoBl as claimed in claim 1, wherein said plurality of virtual 
containers are generateq\as a plurality of streams of virtual containers and said 



step of associating said Plurality of virtual containers with each other, comprises 
associating a plurality of sa|d streams of virtual containers with each other. 



6. The method &s claimed in claim 1, wherein said plurality of virtual 
containers are generated asi a plurality of streams of virtual containers, and said 
step of associating said plurality of virtual containers together by means of 
assigning association data comprises adding a stream of identification data to 
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each siaid virtual container, said steam identification data identifying which of said 
pluralitAof streams said virtual container belongs to. 

7. \ The method as claimed in claim 1 , wherein said plurality of virtual 
5 containers are generated as a plurality of streams of virtual containers and said 

step of associating said plurality of virtual containers together by means of 
assigning association data comprises including a sequence identification data to 
individual ones of said plurality of virtual containers, said sequence identification 
data designating a sequence in which said individual virtual containers are 
10 generated with respect to each other. 

8. AThe method as claimed in claim 7, wherein said plurality of virtual 
containers are generated as a plurality of streams of virtual containers and said 
step of associating said plurality of virtual containers together by means of 

15 assigning association data comprises assigning to individual ones of said plurality 
of virtual containers a sequence identification data comprising a cyclically 
repeating code data. 

9. The method as claimed in claim 1, wherein said plurality of virtual 
2 0 containers are generated as a plurality of streams of virtual containers and said 

step of associating\said plurality of virtual containers together by means of 
assigning association data comprises assigning to individual ones of said plurality 
of virtual containers a cyclically repeating code sequence having a repetition 
period of at least 2 N+\ , where N is the repetition number of sequentially received 

2 5 virtual container payloaas in a single stream. 

10. The methotl as claimed in claim 1, wherein the said plurality of 
virtual containers are generated as a plurality of virtual container streams and 
said step of associating said plurality of virtual containers together by means of 

3 0 assigning association data comprises utilizing a path trace byte in a virtual 

container overhead as a stream identifier data for identif ying a virtual container as 
belonging to a particular said Virtual container stream. 

1 1 . The method as clbimed in claim 1, wherein a said plurality of virtual 
3 5 containers are generated as a plurality of streams of virtual containers and said 

step of associating said plurality of virtual containers together by means of 
assigning association data bytes (comprises including a sequence identification 
data in individual ones of said plurality of virtual containers, said sequence 
identification data designating a sequence in which said individual virtual 
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containkr is generated within a said stream of virtual containers, said sequence 
identification data being carried within a K3 byte of an overhead section of said 
virtual container. 



12. . * The method as claimed in claim 1, wherein said plurality of virtual 
containers* are generated as a plurality of streams of virtual containers and said 
step of associating said plurality of virtual containers together by means of 
\ assigning association data comprises assigning to individual ones of said plurality 
of virtual containers a sequence identification data comprising a code data 
extending overy plurality of said virtual containers of a said stream, for identifying 
a position of ekch said virtual container within said virtual container stream. 



Y^. Apparatus for incorporating data input at a first data rate into a, 



plurality of streams of synchronous digital hierarchy virtual containers each qj, 
at a second data rate, said apparatus comprising: 

means for continuously generating a plurality of virtual contairjefs in parallel; 

means for generating data describing an association ^ofsaid plurality of 
virtual containers, and for assigning said association d^fa to said plurality of 



v associated virtual containers; and 



means for inserting said first data rate daj 
said plurality of virtual containers. 



into said plurality of payloads of 



A method of recov^ritfg data from a plurality of synchronous virtual 
containers, said method comprising the steps of: 
receiving said plurality of virtual containers; 

identifying an association data from said plurality of virtual containers, said 
association date^indicating an association between individual ones of said 
plurality of viptual containers; 

reading data bytes from each payload of said plurality of associated virtual 
contaiprers; and 

re-assembling said data from said plurality of read payload data b ytes. 



15. Thel method as claimed in claim 14, wherein said process of 
reading said data\payloads comprises reading a plurality of said payloads in a 
byte interleaved manner. 

16. The method as claimed in claim 14, wherein said step of identifying 
an association dataVrom each of said plurality of virtual containers comprises 
reading a plurality o\ stream identification data from said plurality of virtual 
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contaihWs, said stream identification data designating which of a plurality of 
streams\of virtual containers said virtual containers belong to. 

17.1 The method as claimed in claim 14, wherein said step of identifying 
an association data between said plurality of virtual containers comprises reading 
a plurality of sequence identification data designating where in a sequence of 
virtual containers each individual virtual container belongs. 



18. \ The method as claimed in claim 14, wherein said step of receiving 
a plurality ©f said virtual containers comprises receiving a plurality of separate 

earns of associated virtual containers simultaneously. 

19. \The method as claimed in claim 14, wherein said step of reading 
data bytes from each payload of said plurality of associated virtual containers 
comprises reading said data bytes substantially in parallel from a plurality of 
virtual containers of a same sequence identification from a plurality of associated 
virtual container streams. 



20. The method as claimed in claim 14, wherein said step of receiving 
a plurality of said virtual containers comprises receiving a plurality of separate 
streams of associated virtual containers, and said step of identifying an 
association data trom said plurality of virtual containers comprises inspecting a 
path trace byte of each of a plurality of said virtual containers, and distinguishing 
from which of a set of said streams of virtual containers said individual virtual 
containers belong, from said read path trace data bytes. 



21. The mefriod as claimed in claim 14, wherein said step of receiving 
a plurality of virtual containers comprises receiving a plurality of separate streams 
of associated virtual containers, and said step of identifying an association data 
from said plurality of virtual containers comprises reading a plurality of sequence 
identification data designating where in a stream o f said virtual containers, a sa id 
virtual container belongs, ipaid sequence data being read from a K3 byte of a said 
virtual container. 

A method of recoveringdata^caroad- i n payload s- uf a p l urali ty u T 
Vrvassociated synchronous^jdigttal Fnerarchy virtual containers, said method 
y comprising the sjep^oft 

for eaplTsaid virtual container: 



• 
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reading data indicating an association between said virtual contairjer*Sfi5 
other ones of said plurality of virtual containers; 

allocating a memory storage area for ^stQriwg^a^payload of said virtual 
container; 

inputting said virtya^ccJnfainer payload into said memory area; and 
readin^sattT^ata from said memory area in parallel with data read from 
other^satd memory areas corresponding to payloads of other said virtual 
Itainers of said plurality of virtual containers. 




23.\ The method as claimed in claim 22, wherein a said data frame is 
distributed between said plurality of virtual containers and said step of, for each 
virtual container, reading data in parallel with data of other virtual containers 
comprises:) 

for eadh said memory area, setting a read pointer to a memory location of 
said memorytarea; 

whereimsaid plurality of read pointers are set to said memory locations such 
that successive bytes of said data frame are read from said plurality of memory 
locations in sequence. 

o 24. THe method as claimed in claim 22, further comprising the step of 

assembling said aata frame from said parallel read data. 




30 



35 



virtual 



25. The\method as claimed in claim 22, wherein said data frame 
comprises an OS I ll^yer 2 data frame. 

A method of recovering a data block carried in a 
payloads of a plurality of associated synchronous digital^bierS 
containers, said method comprising steps of: ^^^^ 

receiving a plurality of streams of s^id-^Iurality of associated virtual 
containers; 

for each said received vh^u^Tcontainer stream allocating a corres pondi ng 
Tespective memory area I^Pltorage ofdata payloads of virtual containers of said 
stream; 

storing said^Slurality of virtual container payloads in said corresponding 
allocated mepndry areas; and 

readirfg individual bytes of said plurality of stored virtual container data 
payloads in sequence to reconstruct said data block. 



# 
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27. The method as claimed in claim 26, wherein said step of reading 
individual bytes of said plurality of payloads comprises; 

for each said memory area, setting a read pointer to a memory location 
corresponding to a next data byte of said data block to be read, contained within 
5 that data payload; and 

reading said data byte once a preceding data byte of said data block has 
been read from a memory location of another said memory area. 



28. The method as claimed in claim 26, wherein said step of reading 
10 individual bytes of said plurality of payloads comprises reading bytes from each of 
a plurality of said memory areas in which said virtual container payloads are 
stored. 




Apparatus for recovering data from a plurality of synchror 
hierarchy virtual containers containing said data, said meaDs^ornprising: 

a random access memory configured intp^a-pturality of individual memory 
areas allocated for storage of payload^of^aid plurality of virtual containers; 

a data processor mean^epJerating to identify an association data of said 
virtual containers, sak^asSsociation data indicating an association of said plurality 
of virtual contaipetlTiand 

me^nSror generating a plurality of read pointers operating to successively 
read^a plurality of memory locations of said memory areas for recovering said 




ata from said plurality of virtual containers. 



od<i 



